, You-Lin Qiao 2 , Xiang-Xian Feng 1 * late-period treatment. China also conducted lots of screening projects while most of which only focused on single disease. Though screening projects can provide great benefits to the participants, compliance rate and the associate cost still are big concerns when single disease screening projects come together in a short period. How to conduct multiple diseases screening in a more costeffectively and acceptable way becomes a tough challenge for decision makers. Combined screening project could be a potential solution to this problem. We then conducted a study to investigate the current prevalence and knowledge of cervical cancer, breast cancer and RTIs in rural Chinese women. The acceptance and feasibility of implementing combined screening program was also explored in this study.
Materials and Methods

Study Population
This study was conducted through a national project titled: "Early Detection and Early Treatment for Cervical Cancer", from April of 2009 to April 2010 in Xiangyuan County, Shanxi Province. A convenient sampling method was used to enroll eligible participants. Local female residents aged 30-59 years old, without history of hysterectomy or mastectomy, and not currently suffering from any other serious diseases were eligible for this study. Group introductions for this project and personalized communication were used to obtain written informed consent.
Questionnaire interview
Each participant was interviewed by a well-trained study investigator (in a private room of the local Maternal and Child Health Hospital). Consultation and healthcare lectures were provided when getting the informed consent and during the screening procedures. Knowledge about screening of cervical cancer, breast cancer, and RTIs before and after the education was investigated by questionnaires. Variables including socio-demographic characteristics, the attitude toward single or combined screening, the affordability limit for screening, and the main reasons affecting women to participate the screening project were also investigated by questionnaires.
Combined Screening Procedures:
Each participant received screening according to the standard clinical guidelines for the three specific diseases of interest. All the participants were screened for RTIs by both clinical examination and laboratory testing. For cervical cancer, after clinical inspection of the vagina and cervix, cervical exfoliated cells were collected by the gynecologists for Pap smear screening testing (Moy et al., 2010) . Vaginal and cervical secretions were also collected (Fei et al., 2011) for laboratory testing. Specifically, vaginal secretion was examined by PH testing strips, the amine test, and via the "Pendant drop method" for microscopy inspection. For laboratory testing, both vaginal and cervical samples were examined with a microscope after the "Gram Method."
Each woman also underwent cervical cancer screening by visual inspection with acetic acid (VIA). Those with normal VIA results were re-examined by visual inspection with Lugol's iodine (VILI) (Zhang et al., 2010) . Results were categorized by negative, positive and suspicious cancer. Women with any visual abnormities underwent colposcopic examination. All the lesions under colposcopic examination were biopsied for pathological confirmation (Moy et al., 2010) . Regular follow-up or suggestions for therapy were provided for those with lesions found by screening.
All women then underwent breast cancer screening by clinical breast examination (Kang et al., 2010) and results were divided into the following three categories: normal, suspicious benign (including mastitis, ductectasia, cystic hyperplasia, fibroma, fibroadenoma, mild intraductal papillomatosis etc.) and suspicious malignant. Participants with suspicious malignant results were provided an ultrasound examination for further diagnosis. Women were also referred to the tertiary level of hospitals for mammography or biopsy for pathological confirmation (Huang et al., 2010) 
Quality Control
Prior to this study, formal training was provided to establish the uniform standard for interviewing, clinical examination, sampling, and data collection. A pilot study was also conducted prior to this study to help optimize the procedures and protocol (Xiang et. al., 2009 ).
Statistical analysis
The software package EpiData 3.1 was used to create the uniform database for this study, with limited password access to data entry personnel. Data double entry and logic check were used to verify the consistency and the accuracy of the data according to the original questionnaires. The statistical software package SPSS 15.0 was used for data analysis. Socio-demographic characteristics and knowledge of relative diseases were described by frequencies and proportions. Difference of awareness rate for related disease pre and post-education was calculated using the Chi-square test. All statistical tests were twosided and the level of significance was set at P=0.05.
Results
Demographic Information
A total of 1,530 women participated in this study, with a response rate of 98.5%. The average age for the participants was 42.4± 7.4 years old. More than half the women (57.6%) completed a junior high school education. Most of participants (93.1%) were covered by the New Rural Cooperative Medical Care System. The median family income was 15,000 RenMinBi (RMB) per year in this area with an average of four members per family.
Prevalence of Diseases
We found the prevalence of precancerous cervical lesions, breast cancer, suspicious benign breast disease and RTIs was 1.4% (21/1530), 0.2% (3/1530), 14.0% (214/1530), and 54.3% (831/1530), respectively. Dividing the cervical lesions by histopathology stage, the prevalence of cervical intraepithelial neoplasia (CIN) grade 1 (CIN1), CIN grade 2 (CIN2) and CIN grade 3 (CIN3) was 1.1% (17/1530), 0.2% (3/1530), and 0.1% (1/1530) for the participants. Moreover, cervicitis, trichomonas vaginitis, and bacterial vaginitis were the three most common RTIs among our participants (Table 1) .
Knowledge of Risk Factors
The most commonly perceived cervical cancer risk factors among participants were: the number of sexual partners (67.9%), the number of abortions (60.6%), the number of pregnancies (59.0%), and the age of sexual DOI:http://dx.doi.org/10.7314/APJCP.2012.13.7.3529 Combined Screening of Cervical and Breast Cancer, and Reproductive Tract Infections in Rural China debut (49.7%). Infection with high risk HPV was identified as a cervical cancer risk factor by 20.9% of the participants ( Table 2) .
For breast cancer, the most commonly perceived risk factors were: personal characteristics (43.5%), smoking and drinking (43.3%), age (43.1%), obesity (43.1%), and breastfeeding (42.1%). More than one-third (37.8%) of women could not list any breast cancer risk factors at the beginning of the study. For risk factors of reproductive tract infections, multiple sexual partners (68.6%) and multiple abortions (61.7%) gain the highest perceived rate. In addition, the frequency of vaginal cleaning (56.5%) and vagina-specific cleaning basin and towels (54.3%) were also recognized as common perceived risk factors by more than half of women.
Effect of Health Education
Assessing the education intervention, we found that 42.4% of women learned that "early detection and early treatment can cure about 1/3 of cancers" (pre-vs. posteducation: 20.4% vs. 62.8%, P<0.01). We also found that 35.1% of women learned that "most RTIs are preventable and curable" (pre-vs. post-education: 18.7% vs. 53.8%, P<0.01) and 30.6% of women learned the meaning of "precancerous lesion" through participating in our study (pre-vs. post-education: 12.7% vs. 43.3%, P<0.01). In addition, 35.4% of women thought that condoms are an effective way to prevent of RTIs, while only 13.5% of participants knew that "High-risk HPV infection is a necessary factor for developing cervical cancer".
Source of healthcare knowledge
Sixty-five percent of women reported television and radio broadcast as the major source of healthcare knowledge in rural China. Public screening and education (55.4%), experiences of illness among relatives and friends (39.7%), and books and newspaper (35.4%) were also commonly reported as sources of health information.
Attitude toward Screening Projects
The majority, about ninety-seven percent (96.9%) of women thought combined screening was better than single disease screening, and 99.7% of women showed great interest in participating in a combined screening program. The minority (12.0%) of women could afford to spend 100 RMB or more for screening, 32.8% of women could afford to spend 50-100 RMB, and the majority of women (55.2%) only could afford less than 50 RMB. In addition, 72.9% of women thought once a year is an acceptable frequency for a combined screening program.
The two major concerns of participating in the screening project were safety and efficacy, with a selfreported anxiety rate of 97.1% for safety and 93.1% for efficacy. In addition, more than half (53.0%) of the women worried about the discomfort or pain that may accompany screening. About one quarter (25.9%) of participants worried about time consumption for screening and its associated costs. Regarding reasons for participation, 98.9% of women reported their concerns about health status, and 84.8% of participants reported awareness of the potential benefit from the screening. Furthermore, peer pressure and the suggestions from local leaders were also cited as motivating factors for participation in screening by 63.1% and 50.4% of the participants, respectively. Pressure from husbands (29.8%) and the enticement of free screening (29.2%) was cited as motivating factors for participation of the screening project.
Discussion
The prevalence of precancerous cervical lesions, suspicious breast cancer, suspicious benign breast disease and RTIs was 1.4%, 0.2%, 14.0%, and 54.3%, respectively in Xiangyuan. Cervicitis, trichomoniasis, and bacterial vaginitis were the three most common RTIs affecting rural women. Television, radio broadcast, and public education during screening were the major source of healthcare knowledge in rural China. The vast majority of women prefer to participate in a combined screening program rather than multiple single screening projects, and the affordable limit was only 50 RMB for more than half of rural women.
Our data presented a similar prevalence of precancerous cervical lesions (0.3%) as that reported in 2009 (0.2%), but a lower prevalence than that reported in 2004 (Xiang et al., 2009 ), (Zhao et al., 2004 . The differences may mainly due to the selection of different populations. This study used the callback population of the national screening project in 2008 other than the general unscreened population. Secondly, the combined screening project used VIA/VILI as the screening method while 2004 study used methods with higher sensitivity (i.e. HC2 and Thinprep) (Zhao et al., 2004) . With regard to the suspicious benign breast disease, a similar prevalence as the 2009 study further showed that the rural area may have a lower prevalence compared to the metropolitan (Shanxi vs. Beijing: 14.0% vs. 30.5%) (Xiang et al., 2009 ), (Hu et al., 2011 . This distribution may partly be attributed to the lifestyle and discrepancies of detection methods in the two areas studied. Furthermore, in light of the high prevalence of RTIs reported in our study (54.3%) and other rural areas (68.0%) in Shanxi province (Dong et al., 2010) , we confirmed the need for health promotion programs focused on preventable RTIs among low-income women in rural China. Moreover, regarding the knowledge about risk factors for cervical and breast cancer, urban areas consistently showed a higher awareness than rural areas (Lee et a1.,2007) , ( Zhao et a1.,2008) , (Chen et al.,2007) , ( Li et al.,2008 ). Yet, we still found an improvement in the perceptive rate since 2007 in rural areas for the risk factors for cervical cancer (13.5% vs. 4.8%, P<0.05) (Xiang et al., 2009) Based on the main disease we found affecting rural women and their self-reported important sources of health knowledge, we suggest that the government provide additional health related educational programming on television and radio broadcast targeting disease prevention. In addition, public lectures in villages, consultation during clinical visits, and accessible reading materials may be useful in reducing cervical and breast cancer prevalence through acting upon knowledge of modifiable risk factors and participation in a public screening project.
Our data also demonstrates that the vast majority of women prefers, and would like to participate in, a combined screening program rather than multiple single screening projects. This provides the foundation for the government to implement a combined screening program with good combination of healthcare outcomes, high compliance and cost-effective evaluation in rural China. However, considering the gap between the affordability limit (50 RMB) among the majority of rural women (55.2%) and the price of combined screening (140 RMB), a co-pay model for the cost of the combined screening project may be feasible. For example, the government or project pay for majority of the cost, and the participants afford the rest of the cost. Medical insurance could also act effectively in this co-pay model. Moreover, as most women accepted an annual screening project, the government needs to establish effective supportive systems and assign appropriate organizations to implement the combined screening. Maternal and Child Health Hospitals are potential candidates considering their proven abilities and extensive network throughout the nation. Moreover, comprehensive training throughout the project for responsible teams including gynecologists, pathologists, nurses, and data manager, et al. is also an important part for the success of the project.
As the preliminary exploration for the effect of, and attitude towards combined screening among Chinese rural women, this study casts light on the implementation of an appropriate model for the combined screening project in rural China. Successful implementation of a combined screening project in rural China may provide a model for women's health in other low resource areas as well.
This study also has some limitations. First, specific screening methods were assigned in this study, without parallel arms with other screening methods such as Pap smear or HPV detection for cervical cancer and X-ray for breast cancer. Second, although our study strictly complied with the 2009 Chinese national screening roadmap for breast cancer, lack of clinical experience and the deficiency of pathological confirmation for the breast cancer screening may limit the accuracy of prevalence. However, when facing with a limited screening budget, this study still provides valuable information for the assessment of breast cancer.
In conclusion, compared to multiple single screening projects, a combined screening program is more feasible and acceptable in China. Yet, appropriate screening methods in different areas need to be further studied taking disease burden, health effect, and financial cost into consideration.
